SUMMARY -Th e aim is to present unusual clinical course and magnetic resonance imaging (MRI) features of pituitary abscess. A 59-year-old man presented with fever, polyuria, polydipsia and marked weight loss within the last two months. Basic endocrinology tests revealed the presence of anterior pituitary dysfunction, associated with central diabetes insipidus and increased levels of infl ammatory markers. Th e presence of expansile sellar lesion, showing restricted diff usion signal pattern compatible with acute pituitary pyogenic abscess was found on MRI. Regression of pituitary abscess was obvious during the next few weeks of parenteral antibiotic treatment. Adequate substitution treatment with L thyroxine, hydrocortisone, testosterone and desmopressin was achieved. Seventeen months later, clinical deterioration associated with recurrent pituitary abscess was confi rmed on MRI. Abscess regression was obvious again after conservative treatment. However, control MRI study performed three years after initial scanning revealed the presence of pituitary tumor, most consistent with macroadenoma. Surgical intervention was ordered. Histologic evaluation indicated the presence of fi brotic changes, associated with granulation tissue and rare cellular elements, compatible with chronic infl ammation. To the best of our knowledge, there are no studies in the literature describing such a pattern of chronic evolution of pyogenic pituitary abscess with consequent chronic infl ammatory changes with granulation tissue proliferation, mimicking macroadenoma.
Introduction
Abscess within the pituitary gland is a rare but life-threatening condition requiring early recognition and treatment to prevent high mortality rate. Clinical presentation is rather nonspecifi c, ranging from acute to chronic or even indolent course 1 . Hematogenous spread, or direct extension from an infected neighboring tissue, in conditions such as paranasal sinusitis, sepsis, meningitis, cavernous sinus thrombophlebitis, pituitary surgery and tooth infection, are the main risk factors for this disease 2, 3 . Recurrent meningitis as a presenting manifestation of pituitary abscess is rare but has been reported in the literature 4 . Sometimes, the cause of the disease remains unknown. Pituitary abscess accounts for less than 1% of pituitary lesions 5, 6 . Numerous manuscripts on this topic are available, of which most are case reports 2 . Th e purpose of this report is to present the unusual clinical course and magnetic resonance (MRI) features of pituitary abscess.
Case Report
A 59-year-old man presented with high fever, polyuria and polydipsia. Th e acute symptoms occurred 4-5 weeks prior to hospitalization, with polyuria and nicturia (>5 L/24 h), polydipsia (>5 L/24 h), frontal headaches, feeling of weakness, fatigue, and marked appetite and weight loss (10 kg within the last two months). High levels of infl ammatory markers were present. Basic endocrinology tests revealed anterior pituitary dysfunction (hypothyroidism, hypocorticism, hypogonadism and growth hormone defi ciency) and slightly increased serum prolactin level, associated with central diabetes insipidus (Table 1) .
Pituitary region MRI examinations were performed on a 1.5T MR scanner using standard MRI protocol, which includes T2W coronal (sequence parameters: TR 3600 ms, TE 120 ms, FOV 14x18 cm, matrix size 380x300, slice thickness 2 mm), as well as T1W coronal and sagittal images (sequence parameters: TR 480 ms, TE 10 ms, FOV 15x18 cm, matrix size 256x224, slice thickness 2 mm) prior and after contrast material application. On the fi rst examination, DWI/ADC in the axial plane (TR 5000 ms, TE 90 ms, FOV 23x23 cm, matrix 192x192, slice thickness 4 mm, b=0, 1000 mm 2 /s) was added to the routine protocol.
Th e presence of expansile sellar lesion showing a restricted diff usion signal pattern, compatible with acute pituitary pyogenic abscess was found on MRI (Fig. 1) . All bacteriological cultures were negative. Tuberculosis, sarcoidosis, syphilis and Wegener's granulomatosis were excluded as the potential causes of such clinical and radiological features. Th e patient refused WBC = white blood cell count; CRP = C-reactive protein; FT4 = free thyroxine; FT3 = free triiodothyronine; TSH = thyroidstimulating hormone; PRL = prolactin; ACTH = adrenocorticotropic hormone; Cort = cortisol; FSH = follicle-stimulating hormone; LH = luteinizing hormone; Testo = testosterone; GH = growth hormone; IGF-1 = insulin-like growth factor 1; P Osm = plasma osmolarity; U Osm = urine osmolarity; S Na = serum sodium concentration pituitary surgery. Parenteral antibiotic treatment was administered (meropenem, vancomycin, ciprofl oxacin) and regression of pituitary abscess was obvious on repeated MRI study ( Fig. 2A) . Adequate substitution treatment with L thyroxine (100 μg/24 h), hydrocortisone (20 mg/24 h), testosterone (250 mg/24 h) and desmopressin (10 μg/24 h) was achieved. Th is was followed by complete regression of diabetes insipidus 6 months later. Seventeen months later, clinical deterioration associated with recurrent pituitary abscess was confi rmed on MRI (Fig. 2B) . Abscess regression was again obvious after conservative treatment several weeks later (Fig. 2C) . However, control MRI study performed because of headaches three years after initial scanning revealed the presence of pituitary tumor, most consistent with macroadenoma ( Fig. 3A and B) with panhypopituitarism (Table I) . Surgical intervention was ordered. Histologic evaluation found the presence of fi brotic changes, with large amount of granulation tissue, associated with rare cellular elements, compatible with chronic infl ammation (Fig.  3C) . Th e patient was discharged in improved clinical status and recommendation for continuation of hormone replacement therapy.
Discussion and Conclusion
Magnetic resonance imaging diagnosis of pituitary abscess should be suspected in patients with sellar cystic mass showing peripheral rim enhancement after contrast administration. However, the specifi city of such a pattern is not extremely high, since other pituitary disorders may have similar appearance on conventional images 7 . Advanced imaging techniques such as diff usion imaging have markedly improved the specifi city of MRI in diff erentiation between pituitary abscesses and tumors, since increase in diff usion signal and decrease of apparent diff usion coeffi cient are typical for abscesses, whereas necrotic masses show decreased signal on diff usion sequence and elevation of apparent diff usion coeffi cient 2 . Such a pattern was also evident in our patient on the initial study. [8] [9] [10] . Th e most common clinical presentations are diabetes insipidus and the triad of headache, visual disorders and hypopituitarism 2, 8, 11 . Complete recovery rate was around 60% in patients where adequate treatment was administered, while 30% of patients showed incomplete recovery with visual or endocrine impairment 2, 10 . However, lethal outcomes have also been reported 1 .
Fig. 1. Coronal (A) and sagittal (B) T1W images after administration of paramagnetic contrast agent revealed expansile pituitary mass with rim enhancement (arrows in A and B). Pituitary mass shows restricted diff usion evident on axial DWI (arrow in C) and corresponding ADC map (arrow in D).

Fig. 2. T1W image with contrast agent showing regression (arrow in A), followed by recurrence (arrow in B) of pituitary abscess. Abscess regression after conservative treatment several weeks later (arrow in C).
Fig. 3. T1W images without (A) and with (B) contrast agent three years later revealed the presence of pituitary tumor, most consistent with macroadenoma. Histologic evaluation: pituitary tissue fragment mainly replaced by connective tissue and chronic infl ammatory infi ltrate with less common granulocytes (C).
Surgery is an eff ective treatment modality in achieving decompression with associated resolving of headache and visual defi cits in patients with pituitary abscess. Most patients require life-long replacement with anterior pituitary hormones, since surgery has no signifi cant eff ect on improving the preexisting endocrine defects 12, 13 . Most space occupying lesions of the sellar region are neoplastic in nature (pituitary adenomas, craniopharyngiomas, and less frequently meningiomas) 14, 15 . In approximately 8% of patients present with sellar region mass lesions of non-neoplastic nature, mainly infectious or infl ammatory disorders, cysts and hyperplasia 15 . Hyperplasia can result in doubling of the pituitary size 16 . Also, space occupying lesions involving sellar region include vascular (aneurysms) and bony processes (especially fi brous dysplasia). Incomplete healing associated with proliferation of fi brous-granulation tissue, mimicking tumor, was evident in our patient. Recurrence of pituitary abscess has been reported in the literature 7, 17 . However, to the best of our knowledge, there are no clinical or imaging reports of pituitary abscess recurrence with later consequent presence of marked amount of fi brous and granulation tissue associated with rare cellular elements, mimicking tumor. No granulomas were documented in our patient. Tumor mimicker in sellar region could be hypophysitis. Th is disease is classifi ed into primary and secondary forms. Primary form is typically autoimmune, granulomatous, necrotizing or xanthomatous in nature 18 . Secondary form is associated with other pituitary disorders such as tumors and Rathke's cyst, or systemic diseases such as tuberculosis, syphilis, sarcoidosis and Wegener's granulomatosis 12, [19] [20] [21] . Other tumor mimickers could be hemorrhages within the pituitary gland, or enlargement of hypophysis in hypothyroidism 16 . Our report refl ects a new type of tumor mimicker, consistent with granulation tissue proliferation. In infl ammatory and infectious diseases, sella turcica is usually not expanded. In our patient, it was not expanded on initial examination, however, the enlargement that is typical in neoplastic diseases (benign and malignant), was evident on the last examination. Most likely, long-standing, chronic infectious processes may also be associated with sella turcica enlargement, as in our patient, mimicking tumor. Although the pituitary is a well vascularized organ and a high concentration of antibiotics can be expected in pituitary tissue, introducing antibiotic therapy without reliable evidence for the causative agent and antibiotic sensitivity report may imply the risk of disease recurrence.
